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Background: Physical activity and physical fitness are clearly related, but may NOT be deterministic. Although short term training studies clearly 
show an increase in aerobic power, it is unclear how much exercise capacity is influenced by physical activity, particularly over prolonged periods 
of time. We hypothesized that physical fitness in the elderly is directly dependent on lifelong patterns of exercise training and its effects on 
cardiovascular function.
Methods: Healthy subjects > age 65 on no medication who had performed regular exercise training for at least 10 years, and had no provocable 
ischemia (n=71; male 48, female 23) were recruited from the Aerobics Center Longitudinal Study, a well validated cohort which has prospectively 
documented lifelong exercise patterns for the past 25 years. Subjects were stratified into 4 quads according to their number of exercise sessions per 
week. All subjects underwent cardiopulmonary tests with measurements of cardiac output by C2H2 rebreathing.
Results: There were 18 subjects in Quad 1 (<2 sessions/week), 15 in Quad 2 (2-3 sessions/week), 18 in Quad 3 (4-5 sessions/week) and 20 
in Quad 4 (6-7 sessions/week + competitions). There were no differences in age, gender, BSA, blood pressure, or cardiac index among quads at 
baseline. Baseline heart rate was inversely correlated with the number of training sessions/week. Peak VO2 normalized by lean body mass (lbm) 
was highly linearly correlated with the number of sessions/week (Quad 1: 32.4±6.0 ml/kg lbm/min; Quad 2: 37.6±5.9 ml/kg lbm/min; Quad 3: 
45.6±5.5 ml/kg lbm/min; and Quad 4:50.2±8.0 ml/kg lbm/min; R=0.74, P<0.001). At peak exercise, stroke volume index and cardiac index in 
Quad 4 were significantly larger than those in Quads 1, 2 and 3. A significant reduction was observed in arteriovenous oxygen difference at peak 
exercise between subjects in Quad 1 and those in Quad 2, 3 and 4.
Conclusions: Subjects with the highest amount of lifelong endurance training had the greatest exercise capacity due to a larger stroke volume and 
cardiac output at peak exercise and this response was dose dependent. In subjects with any dose of exercise training, oxygen extraction was more 
effective than those who were sedentary.
